The pressureless sintering was investigated to fabricate dense
Abstract:
The diamond wheel. The tensile edges were beveled to reduce the effect of edge cracks. The specimens were loaded to failure in a three-point bend mode (span of 30mm) on a mechanical testing machine (Autograph AG-10TC, Shimadzu, Kyoto, Japan) at a cross-head speed of 0.5 mm/min. The strength was evaluated from the fracture load recorded. Indentations were made with a Vickers diamond pyramid on the polished surface with a peak load of 196N by Vickers indenter (AVK-C2, Akashi Co. Ltd., Japan). Hardness was calculated from the indentation diagonal and contact load. Fracture toughness was calculated from measurement of the crack length by using the equation given by Niihara [9] .
Microstructure and fracture surfaces of the composites were evaluated by scanning electron microscopy (SEM, Model S-5000, Hitachi, Japan). Transmission electron microscopy (TEM) specimens were prepared by mechanical-thinning and ion-milling techniques. Highresolution TEM (Model H-8100T, Hitachi, Japan) was used to study the microstructure and characteristics of crystalline grains and the Si3N4-Si3N4 and Si3N4-SiC interface. Fig. 1  (b) ) is higher than that with 10 wt% (Fig. 1  (a) 
CONCLUSION
In the present work, the Si3N4/SiC nanocomposite with high performance was successfully fabricated by pressureless sintering the low cost Si nitrided Si3N4 powder. The main results obtained in the present work are as follows:
(1) The higher density of the composites was obtained by adding larger amount of sintering additives. The relative density decreased with increasing SiC content, but it is improved by higher sintering temperature or longer sintering period.
(2) The addition of SiC gave a great influence on the grain morphology of the matrix. Large addition of SiC resulted in a refinement of the Si3N4 matrix. SiC particles were uniformly dispersed into the Si3N4 matrix and directly bonded with the Si3N4.
(3) The mechanical properties of the composites were directly related with the relative density and the microstructure.
There is no increase in strength with SiC addition for the composites with lower amount of additives as 10wt% (MgAl2O4+ZrO2) and 10.5wt% (Y2O3 +Al2O3), which is caused by the low density. An enhancement of strength by the SiC addition can be seen for the composites with 15wt% (MgAl2O4+ZrO2) sintering additives, although a slight decrease of density existed. Strength reached above 1GPa by 20vol% SiC addition, which resulted from the refinement of Si3N4 grain morphology.
As a constant density was achieved for the composites with 14wt% (Y2O3+Al2O3) additives, a linear enhancement of strength by the SiC addition can be seen, but no high strength (higher than 1GPa) was obtained.
(4) With increasing SiC content, the hardness increased, but the toughness decreased. High sintering temperature can simultaneously improve the hardness and toughness as a result of high density and Si3N4 grain growth.
